Aims of the study: (1) To assess psychological khat dependence and (2) to assess the validity and reliability of the Severity Dependence Scale (Gossop et al., 1995) amended for khat use (SDS-khat), in a sample of UK-resident male adult Yemeni khat chewers. Materials and methods: A cross-sectional study using a face to face structured interview schedule was conducted amongst purposively sampled UK-resident adult Yemeni male khat chewers, aged 18 years and above, selected during random visits to places of khat sale. A factor analysis with principal components extraction was conducted to explore the construct validity of the proposed SDS-khat. Reliability of the proposed scale was assessed using test-retest and internal reliability tests. The concurrent validity of the proposed SDS-khat was assessed in relation to individual measures and a composite index of khat chewing behaviours using univariate analyses. Results: Two hundred and four Yemeni male adult khat chewers were interviewed. The mean score of the proposed SDS-khat was 5.52 (SD ±4.03). Forty nine percent of respondents (95% CI = 43-55%) with ≤5 scores were more likely not psychologically dependent. A single factor, uni-dimensional solution identifying the five items making up the scale accounted for 52.33% of variance. The internal reliability was good (Cronbach's alpha coefficient = 0.76) and the test retest intraclass correlation coefficient (ICC) was 0.93 (95% CI = 0.80-0.97). Many individual aspects of the khat chewing were significantly related to the scale. Assessment of the proposed SDS-khat's concurrent validity with individual items of khat chewing identified several significant relationships (p ≤ 0.05) whilst the composite index of khat behaviour also identified a significant relationship (OR = 14.40, 95% CI = 6.71-30.89). The proposed SDS-khat also correlated with self-reported reasons for khat chewing (p ≤ 0.001, OR = 3.54; 95% CI = 1.80-6.96). Conclusions: In this sample of Yemeni khat chewers the SDS-khat is recommended as a valid and reliable research tool for measuring psychological dependence upon khat. Further validation in other samples is indicated.
Introduction
Khat is a leaf cultivated and chewed in east Africa and the Arabian Peninsula (Krikorian, 1984) . Widespread khat chewing is recognized as an important public health concern (WHO, 2003 (WHO, , 2006 . Khat chewing is reported to facilitate social interaction, improve individual performance and increase work capacity (Halbach, 1972; Kalix and Braenden, 1985; Zein, 1988; Toennes et al., 2003; Al-Habori, 2005) . Reported medicinal uses include treating asthma, depression, abating hunger and fatigue and stress (Luqman and Danowski, 1976; Kalix and Braenden, 1985; Rousseau et al., 1998; Nabuzoka and Badhadhe, 2000; Al-Motarreb et al., 2002; Dhaifalah and Santavy, 2004; Freund-Michel et al., 2008; Odenwald, 2009) . Unfavourable health, socioeconomic and environmental outcomes have also been associated with frequent khat tial features in this are loss of control over consumption, salience of drug use in the user's life and continuation of use despite knowledge of social and health impacts.
Cathinone in khat resembles amphetamine chemically, both in its physiological and behavioural impacts (Kalix, 1982 (Kalix, , 1990 Woolverton and Johanson, 1984; Feyissa and Kelly, 2008) . Recognized characteristics of amphetamine use are tolerance and withdrawal symptoms (Nahas, 1981; Churchill et al., 1993; Topp and Darke, 1997; Topp and Mattick, 1997) . Tolerance is the necessity to increase a drug dose to retain the initial psychotropic effect (Nahas, 1981) . Withdrawal symptoms are the appearance of intense discomfort after suspending drug use (Nahas, 1981) . Prolonged or high dose use of psychostimulants such as cocaine and amphetamines can lead to withdrawal symptoms (Gawin and Kleber, 1986) and some, such as sleep disturbance, are reported to be quite prolonged and distressing (Gossop et al., 1982) .
The potential for khat chewing to create dependence is contested (Kennedy and Hurwit, 1978; . Nahas (1981) has proposed that khat is a stimulant more likely creating psychological rather than any physical dependence whilst the UK Advisory Council of Misuse of Drugs (ACMD, 2005) has stated that chewing khat has fewer reinforcing properties than amphetamine and cocaine. The observed tendency of chewers to secure a daily supply of khat at the expense of other needs such as food and their obsessive behaviour in khat markets suggests dependence (Eddy et al., 1965; Nencini and Ahmed, 1989) . Mood changes during and after chewing (Luqman and Danowski, 1976; Hassan et al., 2002) were postulated as reinforcing khat chewing (Griffiths et al., 1997; Gelaw and Haile-Amlak, 2004) .
Tolerance has been suggested as developing following prolonged hours of khat chewing over several days (Odenwald, 2006) . Kassim and Croucher (2006) , Griffiths (1998) , Patel et al. (2005) and Nencini et al. (1984) observed amongst Yemeni and Somali khat chewers an increase in the amount of khat chewed among older and habitual khat chewers. Kassim and Croucher (2006) reported that more frequent chewing, i.e. chewing more than 2 days per week, was associated with psychological khat dependence although Eddy et al. (1965) has argued that the physical size and texture of khat bundle will naturally limit intake and thus prevent tolerance. The practice of refreshing the khat in the mouth during a long khat chewing session has been observed (Sawair et al., 2007; Kassim, 2010) .
With respect to withdrawal symptoms, Alem et al. (1999) reported that chewers continued khat consumption to avoid unspecified symptoms, whilst chewers interviewed by Gelaw and Haile-Amlak (2004) reported that avoidance of unpleasant feelings and depression were the reasons to continue the behaviour. Specific khat related withdrawal symptoms are reported to include lethargy, nightmares (dokak, razem 1 ), feeling hot in the lower extremities, continued urge to chew khat and slight trembling (Halbach, 1972; Luqman and Danowski, 1976; Kennedy and Hurwit, 1978; Al-Motarreb et al., 2002; Al-Habori, 2005) . Smoking reductions, a behaviour often associated with khat chewing, may lead to irritability, sleep disturbance and depression (American Psychiatric Association, 2000) and should be taken into account as a possible confounder. and Anderson et al. (2007) have proposed that a change in socio-cultural circumstances can have a powerful effect on drug use, including khat. In the past, in Yemen, khat chewing reportedly occurred only 2 days per week in the south of the country, whilst in the north it was chewed on a daily basis (Lenard and Al-Sabry, 1995) . Khat chewing sessions in Yemen and Somalia are now held daily complemented by the uptake of the behaviour by diverse social groups including school children and women (ACMD, 2005; Kebede et al., 2005; Odenwald et al., 2005; Patel et al., 2005; Bentur et al., 2008; Khawaja et al., 2008) . Yemeni employed khat chewers settled elsewhere, such as the UK, are reported to chew over the weekend whilst the unemployed are more frequent chewers (Kassim and Croucher, 2006) . Somali khat chewers reported that their khat chewing increased in the UK compared to Somalia (Griffiths, 1998) . Nabuzoka and Badhadhe (2000) reported that though there were indications that whilst some continued chewing khat because they were dependent, most reported that they would rather associate themselves with the traditional socially acceptable Somali context of khat chewing.
The Severity of Dependence Scale (SDS) (Gossop et al., 1995) was initially developed to measure psychological dependence upon different drugs. Frequent application in international research has established the measure as a reliable, internally consistent, valid and culturally adaptable measure of problematic aspects of drug taking in the preceding 12 months (Gossop et al., 1995 Topp and Mattick, 1997; Ferri et al., 2000) . The value of the SDS as a measure of psychological dependence arises from its comprehensibility, ease of administration and adaptation of its items to cover different drugs and different time frames through modifying the reference to the name of the drug under investigation. Additionally, the potential of SDS as a screening instrument lies in its ability to identify individuals with more likely problematic patterns of drug use within less than a minute compared with the DSM-IV 'gold standard' that requires more time and specific clinical training to assess individuals with drug dependence Topp and Mattick, 1997; Gossop, 2003) .
There is no current consensus as to a measure of psychological khat dependence. Exploratory studies have used SDS (Kassim and Croucher, 2006; Griffiths et al., 1997) amongst UK Yemeni and Somali khat chewers. Establishing the generalisability of the SDS scale to khat chewing by assessing its validity, reliability and psychometric properties contributes to the ongoing process of scale development (Bowling, 1991) . The relationship between a composite measure of khat chewing behaviour (Kassim, 2010) and psychological khat dependence also awaits exploration.
Therefore this study aimed (1) to assess psychological khat dependence and (2) to assess the validity and reliability of the Severity Dependence Scale (Gossop et al., 1995) amended for khat use, in a sample of UK-resident male adult Yemeni khat chewers. It was hypothesized that current khat chewing was not linked to khat dependency. We hypothesized that a specific pattern of khat chewing within the socio-cultural circumstance of living in the UK may lead to psychological dependence.
Materials and methods

Study design and sample estimation
This cross-sectional study recruited a purposive sample of male khat chewers, aged 18 years and above, selected during random visits to khat sellers. Men are reported to more likely be khat chewers (Numan, 2004; WorldBank, 2007) . The sample size required for this study was estimated as 204. This calculation, using Epi-Info version 3.5, was based on previous estimates of prevalence khat chewing amongst Somali community reported by Bhui et al. (2003) . The sample was drawn from the Sheffield Yemeni community estimated as approximately 4200 (Sheffield Hallam University, 2003) , with 850 adult males over 19 years old.
StepIII (a)
Identifying and recruitment of 219 khat chewing purchasers
Step 
Sample selection and characteristics
Two hundred and four khat chewers were recruited from places of khat sale. Of these 124 were recruited in places where khat was both sold and chewed. The remainder was recruited in places selling khat alone (Fig. 1) .
The mean age of respondents was 44.84 years (SD ±19.70) and the range was 18-87 years. Sixty five percent were unemployed and 66% had a low level of completed education achieved either in Yemen or UK. Ninety percent of respondents had either a social or private housing tenancy. A high percentage (73%) of chewers was living in disadvantaged areas of Sheffield. Forty percent of respondents were born in villages that have been reported to cultivate khat in the Yemen.
The sample recruitment principles proposed by Taylor and Griffiths (2005) were followed. This proposed that in defining a drug using population, their physical and geographical sample point and, if necessary, a pre-specified time should be used instead of having a prior exhaustive sampling frame.
Three steps were undertaken to recruit the khat chewers ( Fig. 1) .
Step I identified khat sellers: the geographic locations of khat sellers to the community were identified through social networking. Heads of the Yemeni community, gatekeepers in the Yemeni community and khat chewers were consulted. The names of khat sellers who agreed to participate and their locations were listed. Eight khat sellers were identified and five agreed to collaborate.
The second recruitment step involved the creation of a time table for visits for the five participating khat sale outlets. The time table, which randomly allocated visits to khat sellers and times for these visits, was developed using a random numbers table. As the activity of khat sale is started often at 1:00 pm-10:00 pm a decision to divide the day into two sessions 1.00 pm-4.00 pm and after 4.00 pm was taken. This allowed the researcher to travel between outlets as well as to allow time for afternoon prayers as most of the Yemenis are Muslim.
A bilingual coloured poster describing the research was displayed in the khat sellers and Yemeni community' centers. Khat sellers were provided with the information sheet that explained the full study. This was then followed by the pre-specified recruitment visits.
The final recruitment step identified khat chewing purchasers and screened them for their eligibility to be recruited into the study. Chewers were approached and briefed about the study in the place of khat selling. Khat chewers who agreed to participate took part in the screening interview. Potential volunteers who met the inclusion criteria for the study were invited to take part in the main interview questionnaire.
The study included only adult Yemeni male khat chewers aged 18 years and over, who spoke Arabic or English, were currently resident in Sheffield, had regularly chewed khat (at least once weekly) over the preceding 12 months and were willing and capable to participate.
Occasional chewers and chewers with temporary residency (visitors, students) were excluded. The former were excluded on the basis of the drug dependence definition reported earlier (frequent use) and to avoid recall bias. Temporary residents were also excluded because of the study aim was to understand khat chewing in the particular context of the UK.
Khat chewers with linguistic barriers (not speaking English or Arabic) and with physical disability were not recruited due to a shortage of funding needed to interview the former and to ensure the health and safety for the latter. In addition, khat chewers with mental health problems and the terminally ill were excluded, as they were unable to give informed consent.
Potential volunteers who had agreed to participate in the main interview questionnaire were either interviewed at the khat sellers or given the opportunity to be interviewed later at a convenient time and place. Only one chewer was interviewed in his home. Confidentiality of the information that was obtained from chewers was assured throughout the interview.
The study was approved by East London and City Health Authority Local Research Ethics Committee. Informed written consent was obtained from participants.
Adaptation of sections of the screening interview questionnaire and the main interview questionnaire including the SDS-khat scale alongside the consent form and information sheet was carried out before the pilot study. The researcher followed the process of adaptation that was proposed by Hunt and Bhopal (2004) , using four bilingual (English, Arabic) Yemeni khat chewers to forward translate into Arabic. Monolingual (Arabic speakers only) khat chewers were consulted during this process and field-testing was conducted. This then followed with back translation from Arabic to English. The researcher along with a Yemeni medical professional reviewed the translations (the professional was fully aware of khat culture among Yemeni community). The main interview questionnaire was piloted on a purposive sample of 20 Yemeni khat chewers.
Measures
A schedule interview questionnaire was developed for this study from previously piloted questions (Marin and Marin, 1991; Gossop et al., 1995; Griffiths, 1998; Kassim and Croucher, 2006; Croucher et al., 2007) alongside the validated measure of Fagerstorm Test of Nicotine Dependence (Heatherton et al., 1991) . The demographic and socio-cultural characteristics assessed included age, marital status, level of education completed, current employment status, acculturation (language often spoken at home and work if employed and reading language preference) and level of their housing crowding. Social participation of chewers in their own community and the host community was also investigated. Different aspects of khat chewing that included age of starting the behaviour, number of days chewing in the week, reasons for chewing, attempts to stop khat chewing and the degree of psychological dependence on khat were asked.
The proposed SDS-khat consisted of five items to screen for psychological dependence over the last 12 months (Appendix A) (Arabic version available on request). The five items making up the proposed scale were: (1) Did you ever think that your khat chewing was out of control? (2) Did the prospect of not chewing any khat make you anxious or worried? (3) Did you worry about your khat chewing? (4) Did you wish you could stop chewing khat? and (5) How difficult would you find it to stop or go without khat chewing? Responses to four items were, 'Never or almost never', 'Sometimes', 'Often', 'Always or nearly always' and the fifth 'Not difficult', 'Quite difficult', 'Very difficult', 'Impossible'. Scores for each item ranged from 0 to 3 and the total score ranged from 0 to 15.
Two amendments were made to the original SDS wording. Firstly, the fifth item was changed from the original wording of 'How did you find it to stop or go without chewing khat?' as many respondents had not attempted to stop chewing and therefore could not reflect on this experience. Secondly, as the Yemeni not only chew khat but rather chew and store it in the buccal cavity (Ali, 2005) the Yemeni term 'Takzeen' (Appendix A) was inserted into the English version to achieve the conceptual equivalence in Arabic.
Validation of varied cut off points using the 'gold standard' DSM-IV (1994) have been reported for different substances (Topp and Mattick, 1997; Kaye and Darke, 2002; Lawrinson et al., 2007; Gonzalez-Saiz et al., 2009) . In this study, the distribution of SDSKhat was skewed (mean/SD 5.53 [±4.03], median 6.00). Therefore, the cut off point adopted was characterized these with ≤5 scores as less probably dependent and ≥6 scores as more probably dependents, reflecting the current literature (Altman, 1999; Streiner, 2002) .
The reliability of the proposed scale was assessed using both test-retest and internal consistency scores. Fifteen khat chewers were selected randomly, i.e. one in ten and re-interviewed. Interviews of some chewers (5) were carried out on the same day of the main interview or within the following 3 consecutive days for chewers who were not available on the same day of the main interview, as the literature recommends Ferri et al., 2000; Norman and Streiner, 2000; Gossop, 2003) .
Statistical analysis
The data were analysed using the SPSS software (Statistical Package of the Social Sciences, Version 16, SPSS Inc., and Chicago, IL, USA). Descriptive statistical analysis of the sample's characteristics and a psychometric properties of the proposed SDS-khat were undertaken.
Two steps were undertaken to validate the proposed scale. Exploratory rather than confirmatory factor analysis was adopted because of the absence in the current literature of studies of psychological dependence on khat chewing in any population of khat chewers (DeVellis, 2003) .
The construct or factorial validity of this version of the SDS was assessed using the same techniques employed in assessing the psychometric properties of original version of SDS (Gossop et al., 1995) . The data set was considered for suitability for factor analysis using conventional tests. These include the observation of values 0.6 or above for the Kaiser-Meyer-Olkin Test, the Test significance level (p ≤ 0.05) for Bartlett's Test of Sphericity and a correlation matrix of many coefficients of .3 and above. The factorability of the component proposed by the developers and the literature was compared to the results of this study sample. The eigenvalues of the components exceeding 1 and the variance explained were observed. The Catell's scree test that plots each of the factors against its associated eigenvalue was displayed.
The second step in validation was undertaken including assessment of the concurrent validity of the proposed SDS-khat.
Concurrent validity is one of the aspects of criterion validity, in which the measure correlates with some other 'gold standard' measure of the trait or disorder under study (Streiner and Norman, 2003) . Ten behavioural items related to khat chewing were explored using adapted items from Fagerstrom (1978) and items from previous studies of khat chewing (Griffiths, 1998; Kassim and Croucher, 2006) . A composite index of khat behaviour was constructed from these items. These behaviours were first scored as 0 (absence) or 1 (presence) ( Table 2 ). The range of these scores was 0-10. According to the distribution it was then categorised into low (≤5 scores) or high (≥6 scores) composite index of khat behaviour. Simple logistic regression of the scale categories with both individual items and the composite index of khat behaviour was employed.
Additionally, self-reported reasons for khat chewing were correlated with SDS-khat categories. The internal consistency of the proposed scale was tested using Cronbach's alpha coefficient. Finally, preliminary analysis of response variation by language indicated no significant differences. Therefore, all the responses (162 in Arabic and 42 in English language) have been considered together. This paper only reports data relating to the proposed SDS-khat.
Results
Aspects of khat chewing
The mean age of initiation of khat chewing was 18.53 years (SD ±5.48) and the range was 7-30 years. Seventy nine percent started khat chewing in Yemen. Ninety three percent of khat chewers preferred chewing Herari khat from Ethiopia and the rest chewed Mirra khat from Kenya, Yemeni khat or had no preference. Eighty percent, 19% and 94% respectively of respondents' fathers, mothers and current friends were khat chewers. Fifty four percent of respondents were introduced to khat chewing by friends and 35% by family, family member, or during work on family khat land. Among the remainder (11%), 8% reported that the availability of khat promoted self-initiation of khat chewing and the rest reported a belief in the medical benefits of khat chewing. The mean number of days per week spent in khat chewing was 2.95 days (SD ±1.98). Fifty three percent of respondents reported chewing khat for 2 days or less and 14% chewed daily.
Forty six percent of respondents wanted to stop khat chewing. Of these 72% 'quite or very strongly' wanted to give up khat chewing. Forty eight percent of respondents had tried to stop khat chewing. The mean number of attempts was 3.77(SD ±3.55) and the range 1-20. Many factors were reported for chewing khat and this included social interaction (48%), habit and dependence (21%), help pass time (17.6%), help concentration during work and study (5.9%) and no alternative to khat chewing and isolation (4%) and (3%) respectively. Reported factors related to restarting chewing after cessation included, most commonly, isolation from own Yemeni community' (48.5%), depression (15.5%), dependence (8.2%), avoiding alcohol (7.2%), cannot study or work without khat (4.1%), no alternative to khat chewing (6.2%) and other reasons such as medical benefit (6.2%) and helping to pass the time (4.1%).
Construct and concurrent validity of the proposed SDS-khat
The mean score of the proposed SDS-khat was 5.52 (SD ±4.03) and the median was 6.00 (range 0.00-15.00). Fourteen percent (14%) of respondents scored zero, 35% between 1 and 5 scores and the remainder six scores and more. More probably dependent respondents (≥6 scores) accounted for 51% (95% CI = 45.00-57.00%). Thirty two percent (95% CI = 26.00-38.00%) of khat chewers scored 8 and above, suggesting a severe level of psychological dependence (Gossop et al., 1995) . The construct validity of the proposed SDS-khat was assessed using principal components analysis on the five SDS items. The data set yielded a correlation matrix of many coefficients of 0.3 and above as recommended by Tabachnick and Fidell (2001) . The Kaiser-Meyer-Olkin Measure of Sampling Adequacy value was .758, exceeding the recommended value of .6 (Kaiser, 1970 (Kaiser, , 1974 . The Bartlett's Test of Sphericity (1954), was statistically significant (.005), supporting the factorability of the correlation matrix. A single-factor solution accounting for 52.33% of variance was obtained from factor analysis with principal components extraction of the five items comprising the SDS-khat, confirming the uni-dimensionality of the scale. Extraction of this factor was supported with the use of the Catell (1966) scree plot test (Fig. 2) which revealed a clear break after the first component.
Component Number
The component matrix revealed that all the items loaded strongly (range 0.59-0.85) (Table 1) on this individual factor. The internal reliability of the proposed scale was high given the small number of items included in the scale (Cronbach's alpha coefficient = 0.76). The test retest intraclass correlation coefficients (ICC) for the total scores was high (0.93, 95% CI 0.80-0.97) and the correlation of each item with the total score (corrected item-total correlation) were 0.40-0.69 (Table 1) .
Many individual behaviours related to khat chewing were statistically significantly (p ≤ 0.05) associated with self-reported khat dependence (Table 2 ). More likely psychologically dependent respondents, measured by the proposed scale, were 14.40 (95% CI = 6.71-30.90) times more likely to have higher scores (≥6 scores) of the composite index of khat chewing behaviour.
According to the SDS-khat, 73% of chewers who indicated that reasons for khat chewing were "being dependent", "habit" or "cannot work or study without khat chewing" scored ≥6 scores. In contrast, 43% of respondents who indicated other reasons for khat chewing scored ≤5. The differences were statistically significant (p ≤ 0.001, OR = 3.54; 95% CI = 1.80-6.96).
Discussion
Whether khat chewing creates psychological dependency or not is contested. Psychological dependency in khat chewers has only been preliminarily explored amongst UK resident Somali and Yemeni khat chewers (Griffiths et al., 1997; Kassim and Croucher, 2006) . The Severity of Dependence Scale is recognized as a robust and adaptable measure of screening for dependence in diverse populations and samples. Frequency of khat chew- ing was found to associate with psychological khat dependence (Kassim and Croucher, 2006 ) measured by SDS (Gossop et al., 1995) . The findings from this study support a SDS-khat scale as an instrument to screen for psychological dependence (Gossop et al., 1995 Ferri et al., 2000; Kaye and Darke, 2002; Lawrinson et al., 2007; Gonzalez-Saiz et al., 2009) . The common features of drug dependence, such as compulsive use of the drug, were further supported (Drummond, 1991) . Further exploration of this group of psychological dependent respondents in comparison with problematic patterns of use of other drugs such as nicotine, alcohol and areca nut is necessary.
The proposed scale has been found to have a good test-retest reliability and concurrent and construct validity in this sample of Yemeni khat chewers. The concurrent validity of the scale correlated with the behaviours of khat chewing. The study findings correlate with compulsive use, an important aspect of drug dependence (Nahas, 1981) , as well as supporting the results of studies (Gossop et al., 1995; Ferri et al., 2000) which also explored links between the SDS scale with behavioural variables such as dose and frequency of taking drugs.
The findings from our study lend further support to the substantial literature that acknowledges the reliability and validity of self-report data from drug users (Babor and Brown, 1990) . Statistically significantly associations (p ≤ 0.05) between self-reported 'drug dependence, habit and cannot work or study without khat chewing' were established with SDS-khat assessment as more probably dependent (≥6 scores).
This study introduces a comprehensive list of individual behaviours relevant to Yemeni khat chewing and correlates them, alongside a composite measure of khat chewing behaviour, with SDS-khat. The limitations of the study can be summarized as follows. Firstly, this is a cross-sectional study meaning that any causeeffect relationships should be excluded (Hill, 1965) . In addition, the information was retrieved from participants through face to face interviews, potentially encouraging socially desirable responses (Bowling, 2009 ). Secondly, a majority of this study sample came from socially deprived backgrounds and was residing in a socially disadvantaged area. The social backgrounds of the study sample could have contributed to an overestimation of the community's khat dependence.
Furthermore, the exclusion of terminally ill chewers and chewers who may speak different languages than Arabic or English may affect the findings. Though none were identified during data collection, the requirements of the ethical committee approving the study have been taken into account in the case of the former and limited resources should be acknowledged in the case of the latter.
Finally, one of the important challenges that future research should address is to validate the proposed cut off point for SDSkhat in this study. Objective measures such as the khat metabolites norephedrine and pseudoephedrine (Nencini and Ahmed, 1989) offer a possible opportunity to address this gap in the knowledge alongside the proposed composite measure of khat behaviour. Likewise the relationship between aspects of khat behaviour, such as the number of khat bundles chewed in a session, with psychological dependency is an important area for future research (Warfa et al., 2007) .
In conclusion, the proposed SDS-khat scale was found to provide strong evidence of its validity and reliability as a screening measure for khat chewing psychological dependence in this sample of UK-resident male adult Yemeni khat chewers. The composite khat chewing behaviour measure reported in this study should be tested amongst other minorities, such as women chewing different types of khat (Herari, Mirra and Yemeni) in different settings. This study is a starting point for further validation of the SDS-khat scale, particularly amongst Arabic speaking communities. The concurrent validation of the scale, using other metabolites of cathinone such as cathine and norephedrine in saliva, awaits development, alongside an evaluation of the scale's potential for clinical application.
